consin; and Biology Department, Wisconsin State College, Platteville, Wisconsin THE effects of fire on vegetation have been debated from earliest times. This is especially true where man has attempted to study or control natural grasslands. In spite of the general acceptance by investigators (Gleason, 1913 (Gleason, , 1923 Sauer, 1950; Humphrey, 1953) that native grasslands are subject to frequent and sometimes extensive burning, man's interpretation of the value of fire as a tool for pasture improvement has fluctuated greatly. The empirical knowledge of the practical land manager has usually led him to regard fire as a useful and sometimes necessary tool. Conversely, investigations carried on at stations in various sections of the country have sometimes indicated detrimental effects. Aldous (1934) studied the effects of burning on the bluestem pastures of eastern Kansas and concluded that ". . . burning seems to be highly desirable if not essential on bluestem pastures about every other year..." Hopkins, Albertson and Riegel (1948) , in studies on the burning (late March) of the native mixed grass pastures of western Kansas, found that ". . . the detrimental effects of pasture burning, either accidentally or otherwise, cannot be over-emphasized." A reduction of 40 percent in total forage production was noted by Elwell, Daniel and Fenton (1941) following fall burning for two consecutive years on native pastures in northcentral Oklahoma. They further noticed a decrease in the nitrogen and organic matter of the soil and an increase in soil and water loss. Annual spring burning has been found by Curtis and Partch (1948) to be essential in the re-establishment of native prairie on abandoned farmland in southern Wisconsin. One of the most characteristic attributes of prairie vegetation is its versatility even under undisturbed conditions. Prairie vegetation constantly varies because its many During the second week in April, 1952, an accidental fire occurred on a portion of the prairie. Since that time, no unnatural disturbances of any kind have occurred on the area.
Methods
A permanent line was established along the boundary between the burned and unburned areas. Side lines, ten paces apart, were then staked out at right angles to the center line and extending in both directions from it. Quadrats were placed at ten pace intervals along these side lines. Eighty 1-squarefoot quadrats were used to sample the burned and unburned areas on September 15, 1952 and September 19, 1953. The numbers of flowering stalks for each species were counted directly while the cover contributed Table I .
Results
Mulch.-The mulch depth in September, 1952 was 2.3 inches on the unburned part of the stand while no mulch cover existed on the burned area. This would indicate that the removal of organic debris by fire from the burned area was complete and therefore the samples taken in September, 1953 from this area must represent the amount of mulch produced by one growing season. The mulch depth on the un- showed substantiallymore estimated cover in the burned area. On the burned area, the cover of little bluestem and Indian grass was estimated to be one-tenth and oneseventh, respectively, of that found on the unburned area. Perhaps the most significant contrast was found in the total estimated cover-28.89 percent for the unburned and 12.02 percent for the burned area. The major cause for this difference was the reduction in cover of little bluestem, which represented about twothirds of the total cover in the unburned part of the stand. In the burned area, it accounted for only about one-tenth of the total cover.
Examination of cover in 1953
showed a remarkable similarity between the two parts of the stand.
Again, this is revealed most clearly in a comparison of the data for total estimated cover: 32.86 percent for the burned and 29.90 percent for the unburned parts of the stand.
This was largely due to the recovery of little bluestem from 2.23 percent in 1952 to 22.94 percent in 1953 on the burned part of the prairie. Indian grass, which had been reduced considerably during the first growing season following the fire, seems to have recovered and, in fact, increased during the second growing season. Side-oats grama produced slightly more cover on the burned area for both years, while its flower stalk production remained almost constant.
Since the unburned area served as a control in the study, it is of interest to compare the unburned part of the stand for the two years of the study. Big bluestem and Indian grass showed slightly more cover in 1952 than in 1953. On the other hand, prairie dropseed had about thirty times more cover in 1953 than in 1952. This difference in prairie dropseed, along with minor contributions from other species, was enough to offset the losses sustained by big bluestem and Indian grass. Little bluestem, the most important single species in the stand, showed little change.
Plant Heights.-During the 1952 growing season all of the five species examined were taller on the burned than on the unburned area. This difference varied from 7.0 inches in big bluestem to 3.8 inches in little bluestem. Indian grass showed a difference amounting to 6.4 inches while side-oats grama and prairie dropseed were found to average about 4.0 inches more than on the unburned prairie. As with flower stalk production and estimated cover, plant heights were more similar between the burned and unburned areas at the end of two growing seasons than at the end of one.
On the unburned part of the stand, all species except side-oats grama were shorter in 1953 than in 1952. Since this area served as a control for the study, it is clear that some factors other than fire (probably weather among them) were operating to produce this marked reduction in plant heights.
Discussion
Most of the prairie species produced substantially more flower stalks and were taller on the burned area of the prairie during the first growing season following the fire.
These increases agree with the findings of other investigators. Curtis and Partch (1950) found that a sixfold increase in flower stalk production and a 60 percent increase in plant heights could be obtained by removing the mulch, either by fire or clipping, from plantings of big bluestem. Reductions in cover were noted in little bluestem during the first growing season following burning in western Kansas (Hopkins, Albertson and Riegel, 1948) , and a similar decrease was noted in the present study. An explanation for this sharp decrease in cover is suggested in morphological studies by Evans and Grover (1940) . They found that, under controlled conditions, grass stems which produce reproductive parts produce fewer leaves than those which remain vegetative. Thus, the stimulation to flower production caused by burning or mulch removal will necessarily reduce the number of leaves produced and consequently cover will show a decline. This phenomenon, however, does not appear to hold for all prairie grasses since side-oats grama was not stimulated to produce flowering stalks and prairie dropseed increased in both flower stalk production and in cover following the fire on the Wisconsin prairie.
It seems clearly demonstrated that the response of prairie plants to fire varies according to species and to the particular climatic conditions present during and following the burning. From the data presented in Table 1 It is suggested that a better understanding of the effects of fire on native grasslands is to be found in careful observations and measurements of the responses by individual species within the grassland, rather than the response of the "grassland community".
